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Public Summary: 

Scientific Abstract: 

OBJECTIVES: the aim of this study was to test the hypothesis that chronic mitochondrial energy deficiency causes dilated

cardiomyopathy, we characterized the hearts of age-matched young and old adenine nucleotide translocator (ANT)1 mutant and

control mice. BACKGROUND: ANTs export mitochondrial adenosine triphosphate into the cytosol and have a role in the regulation of the

intrinsic apoptosis pathway. Mitochondrial energy deficiency has been hypothesized, on the basis of indirect evidence, to be a factor in

the pathophysiology of dilated cardiomyopathies. Ant1 inactivation should limit adenosine triphosphate for contraction and calcium

transport, thereby resulting in early cardiac dysfunction with later dilation and heart failure. METHODS: we conducted a multiyear study

of 73 mutant (Ant1-/-) and 57 control (Ant1+/+) mice, between the ages of 2 and 21 months. Hearts were characterized by cardiac

anatomy, echocardiographic imaging with velocity vector analysis, histopathology, and apoptosis assays. RESULTS: the Ant1-/- mice

developed a distinctive concentric dilated cardiomyopathy, characterized by substantial myocardial hypertrophy and ventricular

dilation, with cardiac function declining earlier in age as compared to control mice. Left ventricular circumferential, radial, and rotational

mechanics were reduced even in the younger mutants with preserved systolic function. Histopathologic analysis demonstrated

increased myocyte hypertrophy, fibrosis, and calcification in the mutant mice as compared with control mice. Furthermore, increased

cytoplasmic cytochrome c levels and caspase 3 activation were observed in the mutant mice. CONCLUSIONS: our results demonstrate

that mitochondrial energy deficiency is sufficient to cause dilated cardiomyopathy, confirming that energy defects are a factor in this

disease. Energy deficiency initially leads to early mechanical dysfunction before a decline in left ventricular systolic function. Chronic

energy deficiency with age then leads to heart failure. Our results now allow us to use the Ant1-/- mouse model for testing new

therapies for ANT1 mutant patients.
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